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Abstract
Background: Although anesthesia professionals are familiar with this multimodal analgesia, a
need remains in educating nurses who will take care of the patients postoperatively so that
multimodal techniques may be continued while minimizing opioid use.
Purpose: The purpose of this scholarly doctorate of nursing practice (DNP) project is to validate
components of an educational program detailing multimodal analgesia so that postoperatively,
nurses may continue to utilize similar techniques for patients to minimize opioid exposure.
Design: A quality improvement project using cross sectional data collection with a focus on
provider education was conducted.
Instrumentation: Survey quantitative data analyzed using content validity index and narrative
descriptive analysis of qualitative data.
Results: Multimodal analgesia effect on postoperative pain scores and risk vs. benefits of
multimodal analgesia compared to opioids are relevant (CVI=0.80). Various medications within
multimodal techniques require revision (CVI=0.77). Detailed history of multimodal analgesia’s
development is not relevant (CVI=0.68)
Discussion: Anesthesia providers are experts in the field of multimodal analgesia and are using
this technique more frequently. With input from anesthesia providers, an expert validated
multimodal educational program was developed to improve PACU nurses' knowledge to
continue multimodal analgesia techniques postoperatively and improve patient outcomes.

Keywords: multimodal analgesia, multimodal anesthesia, opioid-free anesthesia
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Multimodal Anesthesia: Educating Postoperative Nursing
The International Association for the Study of Pain (IASP) defines pain as “an
unpleasant sensory and emotional experience” associated with actual or potential tissue damage,
or described in terms of such damage (IASP, 2018). Although pain management continues to be
a major societal issue, approximately 116 people die each day from opioid overdose in the
United States (National Survey on Drug Use and Health, 2017). Given the concern that chronic
abuse sometimes begins with opioids prescribed during the course of medical care, health care
systems throughout the world have adopted a multimodal approach to acute and chronic pain
management to reduce opioid prescriptions (Mehra, 2018). This project is designed to validate
multimodal content in order to develop a program to educate post-operative nurses about the
importance of continuing these evidence-based multimodal techniques postoperatively. This
project describes the rationale for use of multimodal analgesia and discusses nonopioid
medications that can be used as part of a multimodal approach for intraoperative as well as
postoperative pain relief. Medications mentioned can be adjuncts to a general, regional, or
neuraxial anesthetic.
Opioids are administered everyday by anesthesia providers for various surgical
procedures. Although the opioid epidemic is not the primary focus of this project, it serves as one
reason traditional anesthesia practices warranted improvements in opioid administration
(Hedegaard et al., 2017). Multimodal analgesia was developed utilizing various methods to
provide analgesia while restricting or minimizing opioid use (Boysen et al., 2018). Controlling
pain has long been a central focus of anesthesia practice. Since the first documented incidence of
eliminating pain from surgery in 1846, advances have been made and are still being made today
to improve pain control during surgery (Robinson & Toledo, 2002).
2

Anesthesia providers are becoming more comfortable utilizing these evidence-based
multimodal techniques. Our project aims to focus on the postoperative period where additional
education is necessary in order for nurses to adopt these practices. According to Wolfe (2018),
post anesthesia care unit (PACU) nurses play an important role in the promotion of an opioid
sparing culture. Post anesthesia care unit nurses need to be educated on non-opioid pain-related
interventions to facilitate their adoption as first-line approaches. Poor pain control hinders
postoperative rehabilitation, reduces patients’ quality of life, causes significant burden, and adds
to national health care costs (Pergolizzi et al., 2014). Furthermore, unsatisfactory pain control in
the acute postoperative period can lead to the development of chronic pain and significant
postoperative cognitive dysfunction (Swart et al., 2017). Benefits of minimizing opioid exposure
intraoperatively via multimodal approaches may be diminished when patients receive opioids in
the postoperative period. Educating postoperative nurses may lessen potentially unnecessary
opioid administration.
The nursing leadership team of Einstein Medical Center Montgomery has expressed their
full support of our project's aims and future implementation. A letter of agency support is found
in Appendix A. This support is provided for a quality improvement initiative focused on provider
education, more specifically, validation of multimodal analgesia components of an educational
program to increase post-anesthesia care unit (PACU) nurses' self-efficacy and knowledge of
multimodal analgesia techniques to potentially limit patients' opioid exposure postoperatively.
The support of our DNP project chair and associated La Salle faculty has also been obtained.

3

Problem Statement
While multimodal analgesia techniques are increasingly carried out during the
intraoperative period, there remains a significant concern for the return of opioid use for pain
relief postoperatively. Opioid administration may occur when other non-opioid options are
available and may be more reasonable. Jarzyna et al. (2011) highlights the urgent need to educate
all members of the healthcare team regarding potential dangers and associated outcomes of
opioids while promoting the importance of initiating rational multimodal analgesic plans.
Education may assist in PACU nurses advocating for and potentially choosing other prescribed
non-opioid medications before administering an opioid as a first line agent.
Purpose Statement
The purpose of this scholarly doctorate of nursing practice (DNP) project is to validate
multimodal analgesia topics to be included in an educational program detailing multimodal
analgesia so that postoperatively, nurses may continue to utilize similar techniques for patients to
minimize opioid exposure. A review of the literature provides evidence to support different
aspects of multimodal analgesia which will inform aspects of multimodal analgesia compiled to
formulate an educational program. Validation of the content is conducted by expert review
including certified nurse anesthetists (CRNAs) and anesthesiologists. As part of a multi-phase
project, this educational program will then be disseminated to postoperative nurses in the PACU
by anesthesia students in a later cohort to test for efficacy. At that time, a learning assessment
will be conducted by utilizing a pretest-posttest design (Appendix B).
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Project Question
What is the best evidence to support the development of an educational program designed
to improve the knowledge of PACU nurses regarding multimodal analgesia techniques? The
majority of these interventions occur intraoperatively and less so in the PACU. Many of the
outcomes (e.g., pain scores) are measured in the PACU units to determine the effects of
multimodal analgesia provided in the operating room but a need remains clinically to continue
these therapies throughout a patients’ hospital stay. Opioids are still given in the PACU when
they may not be necessary. By creating an educational program regarding multimodal modalities
for PACU nurses, we hope that continued scholarly projects in this area will have an overall
impact to foster adoption of minimal opioid practices to provide evidence-based care and to
improve nursing knowledge. A PICO question to direct the implementation of this educational
program in a secondary phase of this doctoral project may be: With Post-Anesthesia Care Unit
(PACU) nurses, would multimodal analgesia education promote adoption of multimodal
techniques and limit unnecessary opioid exposure?
Conceptual Definitions
Four concepts pertinent to this DNP project are pain, multimodal analgesia, opioid-free
anesthesia (OFA), and education program. The IASP defined pain as “an unpleasant sensory and
emotional experience” associated with actual or potential tissue damage or described in terms of
such damage (2018, p.2). Koepke et al. (2018) explained that multimodal analgesia is a
methodology of pain control targeting varying pain receptors by using non-opioid medications.
Examples of these medications include acetaminophen, gabapentin, dexmedetomidine, ketamine,
magnesium, dexamethasone, non-steroidal anti-inflammatory medications, and lidocaine.
5

Boysen et al. (2018) defined OFA as an anesthetic technique based on the multimodal approach
previously described to achieve both anesthetic and analgesic properties while utilizing opioids
only as a last rescue measure. Guinot et al. (2019) additionally explained that the concept
development of OFA was based on the notion that sympathetic hemodynamic changes in the
anesthetized patient do not entirely reflect pain. An education program is a coherent set or
sequence of educational activities designed and organized to achieve pre-determined learning
objectives (United Nations Educational, Scientific and Cultural Organization, 2011). Programs
may utilize different techniques to educate learners.
Historical Background
Conquering pain has been a longstanding battle for anesthesia providers. Even to this day
providers strive to improve methods in alleviating patients’ pain while minimizing undesirable
outcomes. Robinson and Toledo (2002) stated “Of all milestones and achievements in medicine,
conquering pain must be one of the very few that has potentially affected every human being in
the world” (p. 141). There have been many milestones in medicine over previous centuries, but
few compared to the alleviation of pain during surgical procedures. Theodoric of Cervia in a
surgical textbook written in the mid-13th century described the importance of patients' desire for
pain avoidance during surgery (Robinson & Toledo, 2002). However, it was not until 1846 that a
pain free surgical procedure could be demonstrated, giving way to the birth of modern
anesthesia.
Select milestones with the greatest impact on surgical pain management will be
highlighted. William Thomas Green Morton was a Boston dentist and known as the founder of
modern anesthesia. After an unsuccessful demonstration of inhaled nitrous oxide’s usefulness in
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controlling pain at Harvard’s Massachusetts General Hospital, Morton decided there was a need
for a better agent. After being exposed to a lesson on sulfuric ether by chemist Charles Jackson,
Morton purchased and began experimenting first with topical ether and then inhaling ether in
order to produce general anesthesia. After experimentation and utilization in his own practice
with promising results, word quickly spread of this medical advancement. On October 16, 1846
history was made when Dr. Morton and distinguished Harvard chief surgeon, Dr. John Collins
Warren, performed the first successful surgical procedure by removing a large vascular neck
tumor with anesthesia without the patient experiencing pain.
Another early agent worth mentioning is chloroform. Dr. James Young Simpson
endorsed chloroform after searching for a better anesthetic and realizing chloroform's effects on
dogs and their central nervous system depression from earlier experiments by Marie Jean
Flourens (Robinson & Toledo, 2002). Chloroform was used from the 1840s until the 1940s but
then lost traction due to complications including hepatotoxicity and fatal ventricular fibrillation
when chloroform mixed with adrenalin (Robinson & Toledo, 2002).
Many advances have been made since ether and chloroform including safer agents,
muscle relaxation, regional techniques, and other delivery practices. By establishing individual
techniques of controlling pain across the previous two centuries, medical professionals have
unintentionally developed the necessary tools that comprise multimodal analgesia. Currently,
opioid free anesthesia constitutes another contemporary approach to pain management.
Pain was instituted as the 5th vital sign by the American Pain Society in 1996 to improve
under assessment and inadequate treatment of pain (Levy, Sturgess, & Mills, 2018). There was a
heightened importance regarding patient satisfaction, subsequently becoming one of many
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factors in the misled prescribing practices of opioids at that time. With many other factors,
including pharmaceutical companies' careless marketing of opioids, the opioid crisis begins to
form and thrive. Soffin et al. (2019) explained that many individuals experiencing long-term
opioid use disorder first encountered opioids during a perioperative period. Anesthesia providers
therefore have a responsibility to recognize the impact they can have on patients and the
epidemic by practicing multimodal anesthesia. These same responsibilities should be continued
into the postoperative period to provide the most optimal care for our patients. These historical
events, advancements, and contemporary issues have contributed to the development and
importance of multimodal analgesia.
Multimodal anesthesia has already been established and proven as a beneficial technique
in controlling pain, mitigating unwanted effects of opioids or anesthetic agents, and minimizing
opioid use. The need for this project is based on establishing a culture of minimizing opioids in
the postoperative period to maintain the benefits achieved from utilizing multimodal techniques
prior to care in PACU. We hope this project can bring additional clarity for PACU nurses by
providing evidence-based recommendations. Aspects of multimodal protocols will be addressed
and defined. A review of the literature will be completed to show the evidence of multimodal
analgesia as well as to define conceptual terms. Finally, components of an educational program
will be validated by experts and distributed to postoperative nurses.
Related Historical Data
Drug overdose remains a leading cause of death in the United States. Since 1999, more
than 750,000 people have died from drug overdoses (Centers for Disease Control and
Prevention, 2020). In 2018, almost 70% of drug overdose deaths involved opioids (Wilson et al.,
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2020). Included in opioid overdose deaths are prescription opioids, synthetic opioids (fentanyl)
and heroin. Opioid overdose deaths have increased sixfold since 1999 (CDC, 2020). In 2018,
even though the number of drug overdose deaths decreased by 4%, opioid overdose deaths still
took the lives of 47,000 people. Of those 47,000 deaths, 32% involved prescription opioids
(Wilson et al., 2020). The number of drug overdose deaths in 2018 is still four times higher than
in 1999.
Starting in 2006, the overall national opioid prescribing rate has been on a steady
increase. As depicted in Figure 1, the total number of opioid prescriptions dispensed hit its peak
in 2012. In 2012, more than 255 million opioids prescriptions were dispensed at a rate of 81.3
prescriptions per 100 persons (CDC, 2020). From 2012 to 2018, the national opioid prescribing
rate has declined. The prescribing rate in 2018, is the lowest it has been in 13 years. The 2018
prescribing rate was 51.4 prescriptions per 100 persons as depicted in Figure 2.
In 2018, while the overall opioid prescribing rates were at the lowest they have been in
13 years (51.4 prescriptions per 100 people), some counties around the country had rates that
were six times higher than that (CDC, 2020). This shows that more needs to be done to help
control the use, abuse, and prescribing of opioids. As the data have shown, opioid prescription
practices are heading in the right direction. Anesthesia providers and PACU nurses must attempt
to support these efforts to achieve positive patient outcomes noted previously.
Review of Literature
Search Strategy
Various search strategies were utilized to obtain relevant research to support this
scholarly DNP project. Search terms included opioid-free anesthesia, analgesia, multimodal
9

analgesia, multimodal anesthesia, and anesthesia. Summon via La Salle University Connelly
library, CINHAL, PubMed, NRC Plus, and the Premier Research Database were utilized for
obtaining the literature. Articles were limited to years 2015-2021 to maintain a 6-year reference
point for empirical data. However, an unlimited year range was utilized to support background
knowledge of the topic and for historical reference data.
Articles were selected based on relevancy to current project topic, timeframe of research,
and quality of research methods for individual studies. See Table 1 for details of search and
resulting articles for review. The Johns Hopkins Evidence Level and Quality Rating Guide was
utilized for critical appraisal of the literature which is described within a literature matrix (Table
2). The Johns Hopkins appraisal tool provides a guide to assist in deciding evidence level and
quality dependent on quantitative and qualitative research (Upstate Medical University, 2021).
This tool assists in how the evidence can be best used to support the topic.
Empirical Literature: Multimodal Protocols
The purpose of Guinot et al.’s (2019) study was to evaluate if opioid anesthesia (OA)
lowers postoperative morphine consumption when compared to opioid free anesthesia (OFA). A
retrospective matched cohort study was conducted. It included 110 cardiac surgery patients with
cardiopulmonary bypass between 2018 and 2019. Patients were divided into two groups of 55:
OFA (Lidocaine, dexamethasone, and ketamine) and OA (sufentanil). The primary outcome was
to measure total postoperative morphine consumption within 48 hours after surgery.
The study found that total morphine consumption was higher in the OA group than in the
OFA group (15mg vs 5mg; p=0.001) (Guinot et al., 2019). Although morphine consumption
differed, the pain scores reported during the first 48 hours did not differ between the two groups.
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The time to extubation and the ICU stays were shorter in the OFA group (3 vs 6 hours to
extubation and 2 vs 3 days for ICU stay; both with significant p values of 0.001 and 0.037
respectively). Limitations include potential bias by physicians and nursing staff despite protocol
management for sedation and analgesia. Another major limitation is that some patients received
analgesia in addition to patient-controlled morphine analgesia, suggesting postoperative
multimodal analgesia (Guinot et al., 2019). The small number of patients may limit external
validity. Although the authors noted that only prospective randomized controlled studies can
confirm their results, these results still demonstrate the feasibility of OFA in several cardiac
surgery subtypes (Guinot et al., 2019).
Soffin et al. (2019) aimed to evaluate an OFA regimen within an ERAS pathway for
lumbar decompressive surgery and to compare to perioperative opioid requirements. Authors
performed a retrospective analysis of prospectively collected data (Soffin et al., 2019). Thirty six
patients were sampled over 7 months and were matched in a 1:1 ratio with 18 in the OFA group
and 18 with traditional opioid containing regimen (OCA). The principal outcome was total
perioperative opioid consumption (oral morphine equivalents [OMEs]). Postop pain scores,
opioid consumption, and length of stay were also compared in the PACU.
Soffin et al. (2019) found a significant reduction in total perioperative opioid
consumption in the OFA group (2.43 ± 0.86 OMEs) compared to those who received OCA
(38.125 ± 6.11 OMEs). There were no significant differences in worst postoperative pain scores
as measured by numerical rating scale (NRS) or opioid consumption in the PACU between the
two groups. There was a clinically significant decrease in time to readiness for discharge from
the PACU associated with OFA, but not a statistically significant difference (Soffin et al. 2019).
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Study design provides its own limitations. ERAS compliance variations dependent on phase of
care is also a limitation of the study. This study showed the potential of OFA in this surgical
population to significantly minimize opioid exposure perioperatively and still obtain similar pain
scores and opioid consumption postoperatively to those patients who received unnecessary
opioid medication doses.
Zhu et al. (2017) sought to assess the effects of systemic, nonopioid agents on postop
narcotic requirements and pain scores in pediatric surgical patients. The authors conducted a
systematic review, consisting of meta-analyses and randomized controlled trials (RCTs). A total
of 28 RCTs and 7 meta-analyses were included. The focus of these studies included the
following medications: acetaminophen, NSAIDs, dexamethasone, ketamine, gabapentin,
clonidine, magnesium, and dexmedetomidine.
Zhu et al. (2017) noted that acetaminophen, NSAIDs, dexamethasone, ketamine,
clonidine, and dexmedetomidine may all be effective at decreasing postop pain and or opioid
consumption after a variety of pediatric surgeries. For example, Zhu e al. (2017) found that
intravenous acetaminophen may lower opioid consumption in patients undergoing lumbar
laminectomy. Authors also found that too few studies exist in order to conclude if gabapentin,
magnesium, dextromethorphan, lidocaine, amantadine, pregabalin, esmolol, and caffeine are
impactful in the reduction of postop pain scores and opioid consumption in this population.
Limitations include the limited pediatric trials for many of the agents included. Also, the studies
utilize different doses, timing, duration, and routes of administration. An important implication is
the need for pharmacokinetic and pharmacodynamic trials with opioid-sparing analgesics in the
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pediatric population due to the differences in bioavailability and clearances that changes with age
and given significant side effects of opioids (Zhu et al., 2017).
A study conducted by Breytenbach et al. (2017) focused on teaching strategies for nurses
and is included to support the implementation of phase two of this DNP project to be completed
by a later cohort. Breytenbach et al. (2017) explored and described the best available literature
on evidence-based teaching strategies that can be used by nurse educators by conducting an
integrative literature review of 16 studies. From these studies, multiple teaching strategies were
extracted including e-learning, concept mapping, internet-based learning (IBL), web-based
learning, gaming, problem-based learning, case studies, and evidence-based learning.
In summary of the 16 studies, all of the teaching strategies were found to contribute to
student learning to some capacity (Breytenbach et al., 2017). Gaming had not increased
knowledge compared to traditional methods but enhanced enjoyment in the learning process,
contributing to retention. Of the eight identified strategies, only concept mapping, IBL and
evidence-based interactive strategy showed positive effects on increasing knowledge outcomes
(Breytenbach et al, 2017). Based on these results, it is recommended that multiple teaching
strategies should be encouraged to accommodate a variety of learning styles. Lack of blinding
during the search and critical appraisal constitute limitations, however, researchers did not report
any conflict of interests (Breytenbach et al., 2017). This article provides an evidence-based
source to support educational methods to be used by a later cohort to disperse our educational
program to PACU nurses.
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Theoretical Literature
Benefits of the multimodal approach to analgesia
Transitioning away from former opioid-centric models, anesthesia providers are focusing
more on NSAIDs, acetaminophen, gabapentinoids, NMDA antagonists, alpha-2-agonists, and
sodium and calcium channel blocking agents (Gabriel et al., 2019; Zhu, et al., 2017). Such
multimodal therapies have at least two desirable effects. First, a multimodal approach may
decrease the use of opioids and associated side effects (e.g., delirium, nausea, and respiratory
depression), tolerance, and diversion. Second, a multimodal approach may be a more effective
pain control strategy, potentially decreasing the complications associated with suboptimal pain
control, such as pneumonia, deep venous thrombosis, and postoperative cognitive dysfunction
(Schwenk et al., 2018). While an opioid-sparing multimodal approach to pain management is
important, it is not a cure. Pharmacologic nociceptive modulation is most effective when
combined with behavioral modification as procedural anxiety may result in worse postoperative
outcomes and the development of chronic pain.
Another aspect of behavioral modification to be considered is setting appropriate
expectations. During pre-operative consultation, a discussion about post-operative expectations
should take place to aid in anxiety relief as well as predicted pain experience. Pain will be
encountered after surgical procedures. Educating patients that the primary goal of achieving a
patient specific tolerable level of pain as opposed to complete absence of pain will greatly impact
the applicability of non-opioid multimodal methods. Education about the risk factors of opioid
administration is another quality method to prepare patients for a multimodal anesthetic with
reasonable expectations. Some institutions have even implemented a consent form in which the
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patient requests that healthcare providers do not administer opioids to the patient unless the
patient themselves rescind the signed document. The request of this document shows the public's
progression in understanding the potential dangers of perioperative opioid administration.
Further expansion of this type of patient awareness and involvement can only improve the
quality care provided.
Non-opioid pharmacologic agents utilized in multimodal analgesia
Alpha-2-agonists: The two most common alpha-2-agonists used in clinical practice
today are clonidine and dexmedetomidine. The primary mechanism of action of these
medications is that they bind with pre and postsynaptic alpha-2-receptors. This causes a decrease
in norepinephrine levels. The decrease in norepinephrine levels results in sedative and analgesic
effects. Dexmedetomidine has a stronger affinity (approximately 8:1) when compared to
clonidine at the alpha-2 receptor site. Both medications will reduce the need for opioids,
postoperative nausea/vomiting, anxiety, postoperative shivering, and stress responses
intraoperatively (Graff & Grosh, 2018). The most common adverse reactions of alpha-2-agonists
are bradycardia, hypotension, and dry mouth.
Anticonvulsants: Gabapentin and pregabalin were originally developed for the treatment
of epilepsy. Today both are widely used to relieve pain, especially neuropathic pain. These
anticonvulsants are frequently used in anesthesia because when administered orally 1 to 2 hours
preoperatively, they reduce intraoperative narcotics and post-pain. Both agents bind to voltagegated calcium channels and promote antinociceptive actions by blocking the release of excitatory
neurotransmitters (Graff & Grosh, 2018). These medications are tolerated in most patients and
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have a mild side-effect profile. These common side effects of gabapentin include increased
sedation, peripheral extremity swelling, and weight gain.
Ketamine: Ketamine is a nonbarbiturate dissociative anesthetic agent that has potent
amnestic and analgesic properties. Clinically, ketamine has been used in low doses for the
treatment of neuropathic, acute, and chronic pain syndromes. Ketamine binds noncompetitively
to the N-methyl-D-aspartate (NMDA)-gated calcium channel. Ketamine inhibits activation of
NMDA receptors by glutamate, decreases presynaptic release of glutamate, and potentiates the
release of GABA (Graff & Grosh, 2018). Ketamine is the only intravenous general anesthetic
that does not cause hypotension and apnea. The side effects of ketamine include increased
sympathetic activity, elevated intracranial pressure, increased salivation, nystagmus, and
hallucinations. Ketamine needs to be used cautiously with patients that have a history of
coronary artery disease, intracranial pathology, and psychiatric comorbidities (Graff & Grosh,
2018).
Local anesthetics: These drugs are useful in a wide range of procedures, as they can be
administered subcutaneously, intravenously, and utilized in peripheral nerve blocks and
neuraxial anesthetics. Multiple studies have evaluated the efficacy of intravenous lidocaine for
colorectal surgery (Graff & Grosh, 2018). While some studies suggest a benefit in terms of
improved gastric motility and reduced hospital length of stay, the overall findings are not
consistent. The mechanism of action of lidocaine is blockage of sodium channels; however, the
mechanism of action in systemic pain control is still not entirely understood. A recent Cochrane
review included a study (Eipe et al., 2016) that showed low quality of evidence and uncertainty
as to whether systemic lidocaine infusions improve pain perioperatively in a variety of patient
populations; however, there was heterogeneity in dosing and administration between studies and
16

surgical cases. A protocol-driven approach across institutions may help answer this question
definitively in the future. Nevertheless, IV lidocaine has analgesic, antihyperalgesic, and antiinflammatory properties that make it another potential option for perioperative pain control.
Acetaminophen & NSAIDs: Perioperative use of acetaminophen and nonsteroidal antiinflammatory drugs can reduce opioid use and pain in the perioperative period. Acetaminophen
and NSAIDs can be administered both orally and intravenously. When administered
intravenously, acetaminophen and NSAIDs have a faster onset of action. NSAIDs have many
side effects. These include gastric irritation, gastric bleeding, platelet dysfunction, increased risk
of cardiovascular disease, and renal impairment. NSAIDs need to be used with caution and only
with the appropriate patient. The major side effect of acetaminophen is liver toxicity with caution
advised in patients with pre-existing liver disease (Graff & Grosh, 2018).
Magnesium: Magnesium sulfate (MgSO4) is a great adjuvant for perioperative pain.
When used intraoperatively, MgSO4 has anesthetic and analgesic-sparing effects. This allows
anesthesia providers to reduce the dose of intraoperative anesthetics and perioperative analgesics
for up to 24hrs (Graff & Grosh, 2018). MgSO4 exhibits competitive antagonism on hippocampal
presynaptic calcium channels that regulate neurotransmitter release, including the release of
acetylcholine in the central nervous system antagonist of the NMDA receptor and its associated
ion channels (Do, 2013). MgSO4 has a high therapeutic index and is cost-effective.
There are multiple medication options to include within a multimodal guideline.
Interestingly, Memtsoudis et al. (2019) found a threshold for the number of medications or
techniques that should be used in order to have significant benefits in opioid reductions. The
estimated threshold of non-opioid interventions is four. Furthermore, Blumenthal (2019) noted
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that the authors of this study found that NSAIDs and COX2-inhibitors are the two most effective
multimodal pain interventions that lower perioperative opioid use as well as decreasing overall
complication rates. Findings such as this are invaluable in evidence-based protocol development.
Memtsoudis et al. studied 1.5 million patients who had undergone total knee arthroplasty and
total hip arthroplasty in order to obtain their data (Blumenthal, 2019). The large sample size
provides strong support for the validity of the findings, however, the inclusion of only two
surgical populations constitutes a limitation.
Critical Summary
The literature compiled has shown compelling evidence of multimodal analgesia’s
efficacy across multiple surgical populations. A common finding amongst the literature reviewed
is decreased opioid requirements postoperatively. When utilizing non-opioid agents pre and
intraoperatively, there has been a minimal requirement for opioids postoperatively compared to
those that received traditional opioid containing techniques. With the majority of data being
collected in PACU units or within a small window of time after surgery, these studies inherently
highlight the interventions of preop nurses and anesthesia providers during procedures as these
are the two major times multimodal therapies are utilized. Our project aims to highlight these
methods to PACU nurses so they too may be able to limit opioid exposure if possible.
Another area to highlight is the pain NRS utilized in many studies to evaluate the
effectiveness of multimodal anesthesia. An interesting finding across studies conducted was the
lack of statistically significant difference in pain rating between the two groups. This seems to
contradict the benefits of multimodal analgesia but in fact, supports its effectiveness. As
mentioned previously, Soffin et al. (2019) found there were no significant differences in worst

18

postoperative pain scores as measured by NRS or opioid consumption in the PACU between the
two groups. The OA group received on average 38.125 oral morphine equivalents while the OFA
group received 2.43 oral morphine equivalents on average. With both groups reporting similar
pain ratings, one can see why limiting opioid exposure is the obvious choice for still obtaining
patient comfort while minimizing potential complications that arise with opioid use.
Zhu et al. (2017) demonstrated pediatric analgesia as a major area to focus on for future
research. Many of the non-opioid medications utilized in adult techniques have simply not been
assessed to the degree necessary to support their efficacy or adoption in pediatric populations.
Other gaps and limitations noted are the reproducibility of results across all of the various
surgical populations. Intravenous acetaminophen may lower opioid consumption in patients
undergoing lumbar laminectomy, but its effectiveness may differ in those undergoing other
procedures. Limitations such as these can only be addressed by studies conducted over time.
Our project will utilize these findings to support an educational program to be provided to
PACU nursing staff. Clinically, we have found that even after multimodal anesthesia techniques
have been utilized before arriving to the PACU, many times patients will still receive opioids
without other interventions being utilized prior. PACU nurses may be unfamiliar with these
techniques as these medications are not normally administered in the PACU. Perioperative pain
control with minimal opioid exposure should be a responsibility taken on by multiple disciplines
for the entirety of the patients stay, and not only the anesthesia providers familiar with these
multimodal analgesia practices. By providing this education, we hope to foster nursing
knowledge and acceptance of continuing multimodal analgesia practices into the PACU.
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By expanding nursing knowledge, we hope to further support nursing advocacy and
patient teaching related to opioid medications. A potential barrier to this education is a nurse's
inability to prescribe medication. Although nurses do not have independent decision making on
which pain medications to order, this education does equip them to intervene within their scope
of practice. First, they can confidently discuss non-opioid options with the prescribing physician
if they are not already ordered. Second, they do have a choice of which “PRN” medications to
attempt first for pain management when a postoperative order set is in place. Education on this
topic may allow PACU nurses to feel more comfortable administering ordered non-opioid
medications before going directly to opioids. Lastly, by educating PACU nurses on multimodal
analgesia, we equip them to then teach patients about multimodal analgesia. For example, a
patient who requests Hydromorphone may be receptive to trying a non-opioid first if they are
educated on risks, benefits, and other options.
Theoretical Framework
The Donabedian model, which focuses on quality care, served as the conceptual
framework for this project. As described by Rupp (2018), Donabedian’s model consists of the
following concepts: structure, process, and outcome. Structure refers to the context and
environment of care, facility, providers, and equipment. Process refers to the interactions
between patients and providers, including but not limited to, what providers do with, to, and for
the patient (Rupp, 2018). Outcome refers to the changes in a patient's current and future health
status which can be attributed to this interaction.
This framework provides a foundation to support evidence-based quality care for
postoperative patients. For example, evaluating the structure regarding availability of qualified
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anesthesia providers, PACU nurses, and or medications themselves that are part of a multimodal
approach so that opioids are more reliably restricted if possible. The process may be the
evaluation of anesthesia providers administering evidence-based opioid-free anesthesia,
continuation of such techniques postoperatively, and full standardization of the practice when
appropriate. And finally, outcome is evaluated based on specific surgical outcomes, patient
reported outcomes, and overall quality of care outcomes. The Donabedian model ties seamlessly
with the aim and objective of the project proposal.
Methods
Design
This DNP scholarly project validates multimodal analgesia topics to be included in an
evidence-based multimodal analgesia educational program. At a later time, the teaching plan will
be converted into an instructional intervention in order to transmit knowledge, skills, and
attitudes to the target group. This can be categorized as a quality improvement project with a
focus on provider education. Further detail, as well as a timeline references, can be found in the
program planning matrix (Table 3). Goals of design include: 1) validate topics to be included in
an evidence based teaching program focused on multimodal analgesia, 2) improve PACU nurses’
knowledge and self-efficacy regarding multimodal analgesia, and 3) with improved knowledge,
PACU nurses may advocate for and utilize similar techniques postoperatively to potentially
minimize opioid exposure.
A directed content analysis (Table 4) is utilized for the data. This method is most
appropriate because we are able to use existing theory or previously conducted research to
develop our categories and coding scheme (Hsieh & Shannon, 2005). The method allows initial
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coding to be completed prior to our own data analysis. As the project progressed, additional
codes were developed, allowing for revision and refinement of the initial coding scheme (Hsieh
& Shannon, 2005).
Sample and Setting
The evidence-based literature serves as the sample for the development of our
multimodal analgesia educational program. Empirical, theoretical, professional, and site-specific
documents are used to collect data for content analysis. Expert reviewers will assist in validating
our program. Those who meet criteria of an expert reviewer pertaining to the topic include
CRNAs and anesthesiologists who work for the Einstein Healthcare Network. Anesthesia
directors and chief CRNAs assisted with the recruitment and access to these experts. With the
combination of these experts, all aspects of our project may be appropriately addressed with their
experience and inputs.
The potential setting for the educational program to take place at a later time is the
PACU at Einstein Medical Center Montgomery (EMCM) in East Norriton Township,
Pennsylvania. It is a short-term acute care facility with 171 beds and provides a variety of
surgical services such as orthopedic, vascular, cardiac, thoracic, and urologic among others. The
educational intervention will be designed to meet the needs of this population.
Ethical Considerations
This DNP scholarly project includes an educational program for PACU nurses to improve
nursing knowledge regarding multimodal analgesia. No identifiable risks to participants of the
project were noted. Any identifying information from expert reviewers will remain anonymous.
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Data obtained is password protected and secured via Qualtrics software. Institutional Review
Board (IRB) was requested via Einstein Healthcare Network’s IRB on January 6, 2022 and
approval was achieved February 8, 2022. Letter of IRB approval can be found in Appendix C.
Instrumentation
The program planning matrix form (Table 3) provides structure to project development
across a timeline. The matrix organizes our program goals, methods, evaluation methods,
responsible personnel, and proposed outcomes. Teaching plan objectives can be found in Table 3
as part of the directed content analysis. A content validity tool (Table 5) will be used to support
data collection and analysis. This tool was converted to a Qualtrics survey to allow for a more
streamlined survey distribution as well as organized data collection.
A total of 11 items comprised the survey: 2 demographic, 4 quantitative, and 5
qualitative. The 4 quantitative questions, which consist of a 3-point scale, are those noted in
Table 5. The scale range consists of: 1. Not relevant, 2. Relevant but needs revision, and 3. Very
relevant, no revision required. Each of the quantitative questions allows participants to provide
qualitative feedback on their responses in a comment section.
Categories that formulate the evidence-based teaching plan structure were identified via
directed content analysis. The approach allowed us to focus on vital concepts, organize those
concepts, and formulate our educational plan. Examples of broad categories include multimodal
definitions, specific pharmacology, risks and benefits of different analgesic techniques, and
patient outcomes related to the topic. These categories are supported by the evidence and provide
an overview of how literature informs the proposed intervention.
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To support a later cohort's adoption of phase 2, a multimodal analgesia post education
survey (Appendix D) is provided using Kirkpatrick’s model. Dr. Donald Kirkpatrick developed
this model in the 1950s (Kurt, 2018). Heydari et al. (2019) explains that the Kirkpatrick’s model
is able to assess effectiveness of training programs at four levels: 1) response of trainee to the
training experience itself; 2) the learners’ outcomes, knowledge gained, skill, and attitude toward
the experience; 3) the learners change in behavior and improvements; and 4) the definitive
impact of the training. As this model has proven beneficial in accurately assessing training
programs' impact, this will be a valuable tool to measure effectiveness of our educational
intervention.
Procedures for Data Collection
Data were collected from an evidence-based literature review to establish relevant coding
and categories. Primary teaching points are established, and any discrepancies will be addressed
via project team and expert review. We developed an 11-question multimodal survey via
Qualtrics with provided instruction and distributed it via email on March 1, 2022 to 55
professionals who met the described expert criteria. A two-week timeframe of data collection
was explained with survey closure on March 15, 2022. Collection of the quantitative and
qualitative data was protected and reviewed via Qualtrics software. A statement was provided
stating that this survey is completely voluntary allowing the participants to give informed
consent. This survey was reviewed and approved by the Einstein Healthcare Network privacy
officer before the survey was dispersed to participants.
A potential plan for procedures and data collection for phase 2 of this project is also
provided. After obtaining site approval and a staff briefing regarding implementation of the DNP
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project, a pretest will be administered to PACU nurses at EMCM as the first project assessment.
Once baseline test scores are obtained, an educational program focused on multimodal analgesia
will be provided to the same sample. Checks to ensure intervention fidelity will occur throughout
the process to maintain internal validity. An identical posttest will be administered after the
educational intervention is complete. Lastly, a multimodal analgesia post-education survey
(Appendix D) will be administered after collection of pretest and posttest results related to
multimodal analgesia. Pretest/Posttest will be the main source of data to be collected and focused
upon.
Plans for Data Analysis
At the completion of our multimodal analgesia survey, data analysis consisted of
generating descriptive statistics and themes. Quantitative data was organized by the number of
reviewers that fully support the proposed concepts, supported with revision, and those that did
not support or found the concept irrelevant. Content Validity Index (CVI) was calculated and
utilized for quantitative evaluation. Values range from 0 to 1 where I-CVI > 0.79 deems the item
relevant and 0.70-0.79 suggests that the item needs revision, and if the value is < 0.70 the item is
not relevant and/or eliminated (Shi, Mo, & Sun, 2012). The content validity confirms an
appropriate sample of items for a construct as well as being a key step in scale development (Shi,
Mo, & Sun, 2012).
Qualitative data are collected based on common themes and differences provided by
reviewer comments as they contributed to revising the concepts. The DNP student team reviewed
this qualitative data analysis along with the team chair and La Salle University faculty who are
both experts in multimodal analgesia. Final decisions to accept suggestions or not was made by
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the team. A content analysis of the narrative comments was completed. The collection of this
data forms the support of the experts in the field of multimodal analgesia in order to develop the
educational tool.
Discussion
Findings
Quantitative findings
A total of 31 responses were obtained for quantitative analysis while qualitative
responses varied 2 to 18 responses depending on the item. Out of four major categories, two
categories were found to be relevant without revision. Educating PACU nurses about the impact
of multimodal analgesia on postoperative pain scores was found to be relevant without revision
with a CVI of 0.80 (Appendix E). Another item found to be relevant with a calculated CVI of
0.80 is describing the risk and benefits of opioids compared to non-opioids during the
perioperative period (Appendix F). Both of the mention items above had 25 participants selecting
very relevant with no revision required, 5 deeming the topic relevant but needing revision, and 1
not relevant. One category that is relevant but requires revision with a CVI of 0.77 is educating
PACU nurses about major medications used in multimodal analgesia techniques (Appendix G).
Educating PACU nurses about the detailed history and general background information of
multimodal analgesia development has a calculated CVI of 0.68 (Appendix H). This was the
only major item in which the calculated CVI was below the inclusion threshold of 0.70. Two
demographic questions regarding the participants profession (CRNA vs. Anesthesiologist) and
years of experience were eliminated with a CVI of 0.0 due to a zero response rate for both
questions.
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Qualitative findings
Common themes were discovered among the qualitative data as they pertain to the
relevance of each major topic. Common medications to be included within multimodal education
required revision. 18 open comment responses were recorded among the 31 participants that
completed the quantitative component. Common revision suggestions included additional
medications such as Tylenol, Toradol, gabapentin, NSAIDs, magnesium, lidocaine,
dexmedetomidine, and local anesthetics used by the surgical team. Regional anesthesia was also
among the responses to be included within multimodal education.
With a CVI of 0.68, the knowledge and background of multimodal analgesia
development was considered not relevant. But from analyzing the qualitative responses regarding
the topic, we may consider minor revision in order to provide a brief history of its development
to serve as a foundation. One theme among the responses included providing a brief history and
rationale for its development in order to understand the change in analgesia techniques. One
response argued that the history is not important as the focus should be on how agents work
within this technique. It was also noted that anesthesia professionals also need to be educated and
that this information could be used in a yearly competency.
The impact of multimodal analgesia on postoperative pain was calculated to be relevant
without revision. Providers agreed that this topic was important and that there is a great need for
this education in light of the opioid crisis. One response suggested the use of patient outcome
examples to support the data and that this technique has been shown to decrease pain scores
empirically. It was also noted that with this education, PACU staff could then be used as a
resource. The risks and benefits of opioid vs. non-opioid analgesics was also a relevant topic
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without the need for revision. 4 qualitative responses were recorded with the common theme
noting the importance of evidence-based practice inclusion within a multimodal educational
program.
Limitations
Limitations identified during the literature review include the novelty of multimodal
analgesia techniques. Although the data is promising and relevant within an appropriate period,
more data is needed in certain procedures and patient populations. Limiting the educational
program to medications that are administered outside of regional anesthesia is a notable
limitation. Comments associated with the topic of major medications used within a multimodal
analgesia requiring revision was due to the lack of regional techniques education. Regional
anesthesia may be addressed in future projects as the topic is too complex to adequately cover in
this project.
Another limitation was the lack of response to our demographic questions detailing
CRNA vs. Anesthesiologist as well as years of experience. Although this has no impact on
validity of our major scaled items that formulate a future educational program, the data may have
shown distinct aspects of how multimodal analgesia is used by different professions or by years
of experience. Finally, generalizability may be a limitation as only CRNAs and anesthesiologists
from the Einstein Healthcare Network participated in this survey. Multimodal analgesia
techniques may vary across different healthcare systems in which these findings may or may not
be applicable.
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Implications
The utility of a multimodal analgesia educational program for PACU nurses that is
validated by experts can only benefit patients. This education equips additional staff who care for
patients with advancing knowledge that may both decrease patient’s pain and increase their
safety. Findings from the survey aid in confirming topics to be included within the educational
program as well as highlighting additional relevant content to be addressed. Findings showed the
importance of both multimodal analgesia’s impact on postoperative pain scores as well as the
risks and benefits of this technique compared to traditional opioid use. Both topics support the
transition of practice for nursing by providing evidence-based practice data. Most importantly,
research and expert feedback showed that there is a need for this education. Multimodal
analgesia should be utilized across the continuum of care and not only by anesthesia
professionals in operating rooms.
Future Projects, Plans, and Dissemination
Our findings will be disseminated to La Salle University Digital Commons and to our
fellow DNP cohorts at Frank J. Tornetta School of Anesthesia. Testing of the developed
intervention for efficacy will be completed by a later DNP cohort. This 2-phase project approach
provides unique collaboration opportunities between DNP student cohorts. An opportunity for
collaboration between CRNA staff, students, as well as healthcare administrators is also provided
with this method to effect change in the practice setting. The approach also provides the
necessary time to review policies and procedures and to engage administrators in the approval
process in order to implement the project, further promoting its sustainability.
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Although educating PACU nurses is the focus of this project, future projects can apply
this education toward medical-surgical and/or ICU nursing as well. This will only advance
nursing knowledge further and assist in the continuum of care when applying multimodal
analgesia techniques across the entirety of a patient's hospital stay. Education may also be
provided to healthcare systems that may be lacking in progressive care. Based on qualitative data
obtained from our survey, it was also suggested that yearly educational competencies may be
conducted to keep anesthesia personnel up to date on multimodal techniques.
Conclusion
Patient safety should be the foundation on which any healthcare intervention is built.
Although opioids play a critical part in the care provided perioperatively, overuse and misuse can
lead to detrimental outcomes. Soffin et al. (2019) explained that many individuals experiencing
long-term opioid use disorder first encountered opioids during a perioperative period. With the
opioid epidemic serving as one example, healthcare providers must care for patients with both
immediate and future implications in mind. Anesthesia providers are experts in the field of
multimodal analgesia and are using this technique more frequently. With their help, an expert
validated multimodal educational program was developed to improve PACU nurses' knowledge
to continue multimodal techniques and improve patient outcomes.
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Table 1
Search Process Review of Literature

Database

Cochrane Library

Total Articles Articles Remaining
After Title Review

Articles Remaining Articles Retrieved and Articles that fit Inclusion
After Abstract
Examined
Criteria
Review

9

2

1

1

1

Joanna Briggs
Institute EBP
database

154

11

2

2

0

CINAHL

55

2

2

2

1

PubMed

562

28

8

6

6

HAPI

0

0

0

0

0

TRIP

43

5

1

0

0

ProQuest
Dissertations &
Thesis Global

17

3

2

0

0

Note: Number of duplicate articles remove
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Table 2
Review of the Literature Matrix

Database

Purpose of Study

Article
First Author,
Year (full
citation in
references)

Major Variables
(IV,DV) or
Phenomenon

PubMed

To demonstrate
that compared to
OA, OFA lowers
postop morphine
consumption

Effect of
opioid-free
anaesthesia
on postoperative
period in
cardiac
surgery

Theory of
Conceptual
Framework

Design

Measuremen
t Major
Variables
(Instrument)

Data Analysis
(Name of Statistics,
Descriptive,
Inferential and
Results)

Findings

Evidence Level of Research &
Quality (Johns Hopkins
Nursing Evidence-Based
practice)

N/A

Retrospectiv
e matched
cohort study
(1:1)

Comparison
of OFA
(lidocaine,
dexamethas
one, and
ketamine)
to OA
(sufentanil)

Wilcoxon test;
Cochran-MantelHaenszel test w/
odds ratio.
Significance set at
p<0.05. SPSS 24

OFA was associated with a
decrease in postop morphine
consumption. Further
randomized studies are
needed.

Level II

Guinot et al.
(2019)

37

High Quality

PubMed
Opioid-free
anesthesia
within an
enhanced
recovery after
surgery for
minimally
invasive spine
surgery

Evaluate an OFA
regimen within an
ERAS pathway for
lumbar
decompressive
surgery and to
compare
perioperative
opioid
requirements

N/A

Assess the effects
of systemic,
nonopioid agents
on postop narcotic
requirements or
pain scores in
pediatric surgical
patients

N/A

Retrospectiv
e matched
cohort study

Comparison
of those
managed
with
traditional
opioid
containing
anesthesia
and those
receiving an
OFA
regimen

Descriptive;

Systematic
Review

Identificatio
n of metaanalysis and
randomized
controlled
trials
(RCTs)

Descriptive

Numerical Rating
Scale; Oral
Morphine
Equivalents

Significant reduction in total
perioperative opioid
consumption in those
receiving OFA. There were
no differences in PACU

Level II

Perioperative acetaminophen,
NSAIDs, dexamethasone,
ketamine, clonidine, and
precedex may decrease postop
pain and opioid consumption
in some pediatric populations.
More data is needed on
gabapentin, magnesium,
lidocaine, amantadine,
pregabalin, esmolol, and
caffeine in pediatric surgical
patients.

Level I

Good Quality

Soffin et al.
(2019)

PubMed
Evidence for
the efficacy
of systematic
opioidsparring
analgesics in
pediatric
surgical
patients
Zhu et al.
(2017)

38

High Quality

PubMed
An evidencebased opioidfree
anesthetic
technique to
manage
perioperative
periprocedura
l pain

To present a
multimodal
approach to
anesthetic care

N/A

Review aspects
and medication of
multimodal
opioid-sparring
analgesia
pathways

N/A

Case studies

N/A

Narrative

Their anesthetic technique can
be useful for opioid-naïve
patients

Level III

Regional anesthesia is
extremely useful. Literature
on newer post-op analgesics is
controversial

Level V

Good Quality

Boysen et al.
(2018)

PubMed
State of the
art opioidsparring
strategies for
post-op pain
in adult
surgical
patients

Expert
opinion

N/A

Qualitative

Gabriel et al.
(2019)
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High Quality

PubMed
The rising
tide of opioid
use and
abuse: the
role of the
anesthesiologi
st

Highlight
alternative
approaches to the
management of
intra-op and acute
post-op surgical
pain, emphasizing
multimodal
analgesics

N/A

Expert
opinion

N/A

Narrative

Koepke et al.
(2018)

Note: Full citation cited in references
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Recommend changing
anesthesia practice from
opioid-based to that of
multimodal practice.

Level V
Good Quality

Table 3
Program Planning Matrix

Program Goal 1: Validate topics to be included in an evidence based teaching program focused on multimodal analgesia.
Program Goal 2: Improve PACU nurses’ knowledge and self-efficacy related to multimodal analgesia.
Program Impact Goal: With this improved knowledge, PACU nurses may advocate for and utilize similar techniques
postoperatively to potentially minimize opioid exposure.
Objectives

Methods and
Techniques

Short Term Objectives
1.
Literature Connelly
Library/Database
Review
search
2.
Appraisal of Directed content
the evidence analysis

Timeline

Evaluation
Methods

Responsible
Personnel

Outcomes

Spring 2021- Evaluate with Project team,
Spring 20222 team
project chair, La
members
Salle faculty

Completed literature review with matrix

Spring 2021- Team review Project team
Spring 2022 via Johns
Hopkins
appraisal tool

Literature appraised
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Intermediate-term Objectives
1.
Develop
Teaching
Program

Content/Presentation Summer
plan development
2021-Fall
2021

2.
Validation Select experts
(CRNAs, MDAs,
through
PACU RNs)
expert
review

Consult
Project team
with
program
developmen
t experts

Summer 2021- Collect and
Fall 2021
analyze
qualitative
data

Completion of Teaching program

Project team,
Establish content validity of teaching plan
CRNAs, MDAs,
& PACU RNs

Long-term Objectives *final revision of the teaching program and the dissemination to others for meeting an objective to promote
use and sustainability.
1.
TBD; Goal
Pre-Post test Future DNP
Provide evidence based teaching program
Implement Present teaching
2022-2023
cohort project
to PACU nurses
Teaching program to PACU
nurses
team
Program
2. Increase
TBD; Goal
Pre-Post
Future DNP
Increased PACU nurses’ knowledge
awareness Present teaching
program to PACU
2022-2023
surveys
cohort project
and
nurses
team
education
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Table 4
Directed Content Analysis for Learning Objectives for the Teaching Plan for PACU Nurses related to Multimodal Analgesia

Code (behavioral)
Common multimodal analgesia
medications

Citation(s)

Educational Component (Program(s))
Learning Objectives

Graff & Grosh (2018)
Do (2013)

Familiarize PACU RNs with commonly used
medications

Multimodal analgesia
background and knowledge

Boysen et al. (2018)
Guinot et al. (2019)

Improve nurse self-efficacy with multimodal analgesic
medications

Impact of multimodal analgesia
on postoperative pain scores

Boysen et al. (2018)
Soffin et al. (2019)
Zhu et al. (2017)

Provide evidence-based outcomes showing the
efficacy of multimodal techniques to support practice
change

Risk and benefits of opioids
versus non-opioid medications
during the perioperative period

Gabriel et al. (2019)
Koepke et al. (2018)

Describe the pros and cons of utilizing multimodal
medications and of opioids to educate PACU RNs.
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Table 5

Educational Program for Multimodal Analgesia: Expert Validity Check
Content experts: : Please critique parts of the multimodal educational program draft. Please read each section and rank the sections using the
scale provided. Please email irawood1341@gmail.com and keenan.jcraig@gmail.com with any questions or concerns. Thank you very much.
1. Common
medications used in
multimodal analgesia
techniques

1= not relevant

2= Relevant but needs
revision

3=Very relevant; no
revision required

Comment:

2. General multimodal
analgesia knowledge
and background
information

1= not relevant

2= Relevant but needs
revision

3= Very relevant; no
revision required

Comment:

3. Impact of multimodal
analgesia on
postoperative pain
scores

1= not relevant

2= Relevant but needs
revision

3= Very relevant; no
revision required

Comment:

4. Risks and benefits of
opioids compared to
non-opioid medications
during the perioperative
period

1= not relevant

2= Relevant but needs
revision

3= Very relevant; no
revision required

Comment:

*Table converted to Qualtrics Survey.
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Figure 1

Total number of opioid prescriptions dispensed, United
States, 2006–2018
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Figure 2

Rate of opioid prescriptions per 100 people dispensed,
United States, 2006–2018
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Appendix A
Letter of Support

46

Appendix B
Pretest/Posttest
1. True or False: Many of those suffering from opioid dependence first encountered opioids
during a perioperative period?
2. True or False: Multimodal analgesia may decrease a patient’s opioid exposure?
3. True or False: Opioids may be a component of multimodal protocols?
4. True or False: Patients more often report lower pain scores when pain is treated with opioids?
5. True or False: Opioids increase postoperative morbidity?
6. True or False: Only intravenous medications are of part of multimodal analgesia?
7. True or False: Patients treated with magnesium sulfate can reduce perioperative opioid use for
up to 24 hours?
8. True or False: NSAIDs and Acetaminophen can only be given orally?
9. True or False: Multimodal analgesia is only used intraoperatively?
10. True or False: When using the multimodal analgesia approach, opioids cannot be given?
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Appendix C
IRB Letter of Approval
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Appendix D
Multimodal Analgesia Post Education Survey
1. Overall, how would you rate the education session?
· Excellent
· Very Good
· Good
· Fair
· Poor

2. How convenient was the time that the course was held?
· Extremely convenient
· Very convenient
· Somewhat convenient
· Not so convenient
· Not at all convenient

3. How useful was the education material?
· Extremely useful
· Very useful
· Somewhat useful
· Not so useful
· Not at all useful

4. How much of the information presented at this education session was new to you?
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· All of it
· Most of it
· About half of it
· Some of it
· None of it

5. How clearly did the instructor explain the education material?
· Extremely clear
· Very clear
· Somewhat clear
· Not so clear
· Not at all clear

6. How was the speed with which your instructor presented the education material?
· Too fast
· Just right
· Too slow

7. What improvements would you make to the education session?

8. What are the most important takeaways for you from the education session?
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Appendix E
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Appendix F

CVI = 0.80
The item is relevant
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Appendix G
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Appendix H
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